We describe a 69-year-old woman with bilateral adrenal hemorrhage complicated with antiphospholipid syndrome (APS). She was hospitalized with nausea and vomiting in September 2003. Laboratory data demonstrated hyponatremia, hypoglycemia and prolongation of activated partial thromboplastin time (aPTT). Abdominal computed tomography showed bilateral adrenal enlargement. In October 2003, she demonstrated altered mental status with progressive hyponatremia, a high level of ACTH, and a low level of serum cortisol. She also showed thrombocytopenia, anti-cardiolipin IgG antibody, anti-β2GPI antibody, and lupus anticoagulants. After four months, anti-cardiolipin IgG antibody was still positive. Based on these findings, she was diagnosed as having APS complicated with adrenal insufficiency due to hemorrhagic infarction. After treatment with corticosteroid, a low dose of aspirin and normal saline infusion, her condition quickly improved. Platelet counts and aPTT were also normalized. To our knowledge, this is the second Japanese case of APS complicated with bilateral adrenal hemorrhage. APS should be considered an important underlying cause of adrenal insufficiency.
Introduction
Antiphospholipid syndrome (APS) is characterized by recurrent arterial and/or venous thrombosis, spontaneous abortion, and thrombocytopenia (1, 2) . Spontaneous arterial and/ or venous thromboembolism may involve any part of the vasculature. Arterial and/or venous thromboembolism may also occur in any organs including the brain, lung, heart, and liver, however, adrenal infarction and hemorrhage due to APS are rare events (1) (2) (3) (4) (5) (6) (7) . To our knowledge, there have been few reports of adrenal hemorrhage complicated with APS except for one recent case in Japan (8) . We describe here a second Japanese patient with adrenal insufficiency caused by bilateral adrenal hemorrhage secondary to APS.
Case Report
On September 10, 2003, a 69-year-old woman consulted her family doctor because of recent onset of nausea and vomiting. She had been taking anti-hypertensive drugs for fifteen years. She did not have any history of thrombosis or spontaneous abortion, and had a daughter by typical vaginal delivery. Although she was given oral levofloxacin and received intravenous fluids, her condition worsened with the development of hyponatremia and hypoglycemia. Then she was transferred to a hospital for further examination. Chest X-ray did not detect any obvious abnormality and ultrasonic cardiogram (UCG) showed normal left ventricular contraction (70% ejection fraction) without pericardial effusion. Abdominal computed tomography (CT) showed enlargement of bilateral adrenal glands with especially increased density on the left side ( Fig. 1A) . Endoscopic examination of the gastro-intestinal tract did not detect any abnormality. On October 24, she suddenly developed disturbed consciousness (JCS II-30) without any other neurological findings, and blood pressure was 136/90 mmHg. Laboratory examination demonstrated severe hyponatremia (serum sodium 113 mEq/ l), normocytic anemia (hemoglobin 9.0 g/dl), thrombocytopenia (platelet count 6.5×10 4 /μl), and prolonged activated Third Department of Internal Medicine, Akita University School of Medicine, Akita Received for publication October 11, 2005 ; Accepted for publication June 5, 2006 Correspondence to Dr. Naohito Fujishima, Third Department of Internal Medicine, Akita University, 1-1-1 Hondo, Akita 010-8543 F i g u r e 1 . Ab d o mi n a l c o mp u t e d t o mo g r a p h y s h o we d b i l a t e r a l a d r e n a l e n l a r g e me n t wi t h a n i nc r e a s e d d e n s i t y a t o n s e t ( a r r o ws ) , i n p a r t i c u l a r i n t h e l e f t a d r e n a l g l a n d b e t we e n t h e a b d o mi n a l a o r t a a n d t h e l e f t k i d n e y ( A) . Af t e r 3 mo n t h s , t h e a d r e n a l g l a n d s i z e wa s r e d u c e d a n d i t s h o we d l e s s d e n s i t y ( B ) . partial thromboplastin time (aPTT) (60.1 sec). At that time, she was treated with intravenous infusion of prednisolone (30 mg/day) and normal saline for three days, and her condition became almost normal. The cause of hyponatremia was not detected at that time, and she was then given 10 mg oral prednisolone for three days, followed by the administration of 0.1 mg oral fludrocortisone daily. The adrenocorticotropin (ACTH) level was markedly elevated (1390 pg/ml) and serum cortisol was 6.4 μg/dl. Since she had progressive anemia (hemoglobin 7.3 g/dl) and persistent thrombocytopenia (platelet count 7.3×10 4 /μl), she was referred to our hospital on November 25.
On admission, her height was 146 cm, and body weight 43.6 kg. Her blood pressure was 142/80 mmHg with a pulse rate of 80/min. Her consciousness was alert. Conjunctivae were anemic, but not icteric. There was pigmentation on her face and finger. Her lungs and heart were normal. Pre-tibial and ankle edema was observed. There was neither erythema nor arthritis. Laboratory examination demonstrated normocytic anemia, thrombocytopenia, and prolonged aPTT. The hemoglobin level was 7.1 g/dl, red cell count 2.45 million/ μl, hematocrit 21.9%, reticulocytes 2.49%, platelet count 10.7×10 4 /μl, and aPTT 67.0 sec. The white cell count was 4800 /μl with 76% neutrophils, 18% lymphocytes, 4% monocytes, and 2% eosinophils. The aspartate aminotransferase level was 14 U/l, alanine aminotransferase 5 U/l, lactate dehydrogenase 198 U/l, blood urea nitrogen 8.5 mg/dl, creatinine 0.6 mg/dl, total protein 6.6 g/dl, and albumin 3.8 g/dl. Serum sodium was 136 mEq/l, potassium 2.9 mEq/l, and chloride 99 mEq/l. The level of serum ferrum was 28 μg/dl, ferritin 182.7 ng/ml, unsaturated iron binding capacity (UIBC) 137 μg/dl, and haptoglobin 141 mg/dl. Direct and indirect Coombs test were negative. C-reactive protein was 0.3 mg/dl. Endocrine examination demonstrated a decreased level of cortisol (6.5 μg/dl), dopamine (<0.02 ng/ml), and aldosterone (<10 pg/ml), and an elevated level of ACTH (990 pg/ml). The free T3 level was 1.6 pg/ml, free T4 1.2 ng/dl, and TSH 3.60 μIU/ml. On immunological examination, the patient was positive for anti-cardiolipin IgG antibody, anti-β 2 glycoprotein I (β2GPI) antibody, and lupus anticoagulants, but negative for anti-cardiolipin IgM antibody, antinuclear antibodies (ANA), or anti-adrenal cortex antibodies. Bone marrow study showed normocellular marrow including megakaryopoiesis with normal karyotype. Urinalysis did not show proteinuria or hematuria. Chest X-ray showed cardiomegaly (cardiothoracic ratio 70.8%) with mild bilateral pleural effusion. Electrocardiography demonstrated a low voltage due to pericardial effusion without ST-T change. At that time, UCG showed moderate pericardial fluid, but left ventricular movement maintained sufficient function with 70% ejection fraction, without dilatation of the inferior vena cava. An abdominal CT showed reduction of the bilateral adrenal enlargement with diminished attenuation values (Fig. 1B) . Angiography of the adrenal glands did not demonstrate any evidence of thrombosis or non-staining lesion. On brain CT, there were no findings that would suggest pituitary tumor. Tuberculin reaction test was negative. Although there was pericardial effusion, thrombocytopenia, and positive ANA, this case did not satisfy the criteria for systemic lupus erythematosus (9). With these findings, she was suspected of having adrenal insufficiency due to bilateral hemorrhagic infarction caused by primary APS. Due to worsening edema and pericardial effusion, which was probably a side effect of fludrocotisone being a strong mineralcorticoid, she was treated with 20 mg of hydrocortisone and 81 mg of aspirin daily. Thereafter, her edema and pericardial effusion disappeared, and laboratory findings were normalized without any new episodes of thrombosis. Since immunological re-examination on March 2004 was positive for anti-cardiolipin IgG antibody, but negative for lupus anticoagulants or anti-β2GPI antibody, she was finally diagnosed as having primary APS. Immunological findings had nor- 
Discussion
Primary adrenal insufficiency is caused by autoimmune diseases, infection, metastatic cancer, adrenal hemorrhage and/or infarction. Tuberculous adrenalitis was previously the most common cause of primary adrenal insufficiency. However, at present, the most frequent cause in Western countries is destruction of the adrenal cortex by an autoimmune process (3, 10) .
Acute adrenal insufficiency complicated by adrenal hemorrhage is rare but it is life threatening (11). Postmortem diagnosis was commonly made before CT scan became widely available (12). The advent of CT scan has demonstrated adrenal hemorrhage as a more frequent cause of adrenal insufficiency than that had been recognized previously. The cause of adrenal hemorrhage and/or infarction is well known to be associated with meningococcemia (Waterhouse-Friderichsen syndrome) or pseudomonas aeruginosa infection.
Since APS was recognized in 1986, APS had been reported as a cause of adrenal hemorrhage and/or infarction (3) (4) (5) (6) (7) 13) . In 2003, Espinosa et al reviewed the clinical characteristics of 86 patients with adrenal involvement secondary to APS, and they suggested that the close relationship between APS and hypoadrenalism was more than coincidental (3, 6) . Their study demonstrated primary APS in 71% of cases showing adrenal involvement as a complication of APS, and adrenal insufficiency was the first clinical manifestation in more than one-third of those cases (3, 6) . Interestingly, the present lesion was limited to the adrenal glands and catastrophic APS was ruled out based on this finding, although most of their reported cases were based on catastrophic APS with multiple organ involvement (3) (4) (5) (6) .
The pathogenesis of adrenal vein thrombosis due to APS can be explained in part by the unique nature of the vascular anatomy of the adrenal glands, which have a rich arterial supply but a limited venous return via a single vein. This anatomical fragility is likely to be vulnerable to the formation of platelet thrombi. Adrenal vein thrombosis may lead to edema of the adrenal gland itself, and secondary obstruction of the peculiar arterial supply results in hemorrhagic infarction (3) . The most common setting is a stressed patient receiving long-term anticoagulants, such as warfarin and aspirin, for the prevention of pulmonary and cardiac embolism or other thromboembolism.
Takebayashi et al reported the first Japanese case of APS with adrenal failure after surgery for myoma uteri (8). Although a fresh hemorrhagic lesion is generally demonstrated as a high density area on CT imaging (14), adrenal hemorrhage has been visualized as a normal density lesion in some cases including the case reported by Takebayashi et al (8) . In the present case, serial abdominal CT showed enlargement of the adrenal glands with a slightly increased density, then CT obtained three months later showed diminution of the gland size with a diminished density. These changes on CT imaging could be explained by the process of healing after adrenal hemorrhage as previously reported (7, 15) . Accordingly, we considered that adrenal insufficiency was caused by bilateral adrenal hemorrhagic infarction and edema following adrenal venous thrombosis.
There was no obvious prior history of other thrombosis or spontaneous abortion in this case. With this suspicious thrombotic episode and laboratory data demonstrating thrombocytopenia, anemia, prolonged aPTT, and the presence of anti-cardiolipin antibodies and anti-β2GPI antibodies, we diagnosed this patient as having primary APS (3) .
Anticoagulation therapy including warfarin, anti-platelet drugs, and/or heparin are recommended in addition to hormone replacement therapy for adrenal insufficiency complicated by APS (3). Espinosa et al reported the efficacy of long-term anticoagulation therapy in preventing new thrombosis in APS with adrenal complication (3, 6) . Since our case was not complicated with other obvious organ involvement, we have been treating our patient with a low dose of aspirin. Since initiation of this treatment, the patient has not developed any new episodes of thrombosis. Although the anti-cardiolipin IgG was still detectable four months later, this immunological abnormality spontaneously disappeared one year later under treatment with only hydrocortisone and aspirin.
In conclusion, adrenal insufficiency with APS is relatively rare, but it may be more frequent than previously recognized. When we encounter patients with adrenal insufficiency, we should investigate other thrombotic episodes, past history of spontaneous abortion, and the value of platelets and/or aPTT. If there are suspicious findings, they should be recorded in detail in order to evaluate the possibility of APS. 6. Espinosa G, Santos E, Cervera R, et al. Adrenal involvement in 
